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BACKGROUND OF THE INVENTION 



111 the United States alone, over 100 mi n i 

health conditions, accounts f P6 ° Ple haVe chron ^ 

-uai medical c6 St ; t r for an estimated $7 °° » 

cpsts, many hea ^ re ^ an rf eff0 " to ^n.trol these medica i 

jf "trdicncare providers have inif^h^ 
-Ithcare p rograjns for their ^ ^"^^ ^."^ ° r 
^ese programs are particularl P gre \ n S for T c h h S POtent -^ befits of 

-st treat their diseases . o'nTLi^asir 0 ; 1 ^ ~ tW « 

success of th^cn y Dasis - However, the 

™°**^ ly ao c ° y b * co " e ' "^"".a Md coscly . 

^Y, no convenient and cost <=>f ^o^*- • 
poor ana the elderly " 9re " s « <«.d for monitoring. 



between pati ents ^ establish communication 

enCs and healthcare providers 
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computers are only a small fraction of the total population. 
Further, the patients who own computers are typically young, well 
educated, and have. good healthcare coverage. Thus, these patients 
do not have the greatest unmet medical needs. ' The patients who 
have the greatest unmet medical needs are the poor and elderly who 
do not own computers or who are unfamiliar with their use. 

Similar attempts to establish communication between patients and 
healthcare providers have included the use of the Internet and 
internet terminals . Although internet terminals are somewhat less 
costly than personal computers, they are still too expensive to 
give away to patients. Moreover, monthly on-line access charges 
are prohibitive for poor patients . 

. Other attempts to monitor patients remotely have included the use 
of medical monitoring devices with built-in modems. Examples of 
such monitoring devices include blood glucose meters , respiratory 
flow meters, and heart rate monitors. Unfortunately, these 
monitoring devices are only designed to collect physiological data 
from the patients . They do not allow flexible and dynamic 
querying. of the patients for other information, such as quality of 
life measures or psycho-social variables of illness. 

Prior attempts to monitor patients remotely have also included the 
use of interactive telephone or video response systems . Such 
interactive systems are disclosed in U.S. Patents 5,390,238 issued 
to Kirk et al. on February 14, 1995, 5,434,611 issued to Tamura on 
July 18, 1995, and 5.441,047 issued to David et al. on August 15, 
1995. One disadvantage of these systems is that they either 
require a patient to call in to a central facility to be monitored 
or require the central facility to call the patient according to a 
rigid monitoring schedule. 

If the patients are -required to call the central facility, only 
, the compliant patients will actually call regularly to be 

monitored. Non-compliant patients will typically wait until an 
emergency situation develops before contacting their healthcare 
provider, thus defeating the purpose of the monitoring system. If 
the central facility calls each patient according to a monitoring 
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schedule it- -ie 

it is intrusive to the Datienfs 1 1 f** ^ ' . 

the monitoring grows over time. ' ° rGSiSt — to 

Another disadvantage of these conventional interactive 
> -systems iq *.u ^t-eraccive response 

pL2 ^ Pr0hibitive ^ expensive for poor 

Patients. Further , it f difficult identifv earh P °° r 

uniquely usina r ho co fc ^aentiry each patient . 

•iy using these systems: Moreover, these sv.r™ 
Qeneraii,, i ' - , i.«es>e systems are 

*eart rate ^rs ^ ^ ^ meters or 

OBJECTS ^ND ADVANTAGES OF THE INVENTION 

In view of the above it i<= -„ ^ 

s::»; £ „r r n " m - — • ther 

object of the imm^t-^ • y .^scems.- a further 

»y b. „ « is to pr ° viae ■ ««- which 

a at any time convenient for a patient. 



SUMMARY 



) 



The invention presents a networked system for r > ' n 

an individual and for ™ m • remotely monitoring 

The system i ncludes a ^ «*« individual. 

in the server a se of 1 3 ^ — in g 

The queries to be answered bv th P i^- 

The server is preferably accessible H„ ^dividual, 
connection such as a J rl T 7 * ^ ° f 3 Standa ^ network 

i—ace is p~£LT"™? ^ ~" ** ***** 

connected to the web sLve" a he IT " ""^ 

er via the Internet. The system also 
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includes a remotely programmable apparatus, for interacting with • 
the individual. The apparatus is connected to the server via a 
communication network, preferably the Internet. The apparatus 
interacts with the individual in accordance with a script program 

received from the server. 

The server includes a script generator for generating the script 
program from the aueries entered through the remote interface. 
The script program is executable by the apparatus to communicate 
the queries to the individual, to receive responses to the 
queries, and to transmit the responses from the apparatus to the 
server. The server also includes a database connected to the 
script generator for storing the script program and the responses 
to the queries. 

, ^^TrrmiiTii r-Ation device, such as a modem, for 

The apparatus has a communication uevj-v-^, 

• • «-v, nrnnram from the server and for transmitting 

receiving the script program num m<= 

. . con7pr The apparatus also has a user 

the responses to the server. me ° Ft > 

interface for communicating the queries to the individual and for 
receiving the resoonses to the queries . In the preferred 
embodiment, the user interface includes a display for displaying 
the queries and user input buttons for entering the responses to 
the queries. In an alternative embodiment, the user interface . 
includes a speech synthesizer for audibly communicating the 

i_ _„ M ; 70 r fnr receivinq sooken responses to 
queries and a speech recognizer tor reteivmy . 

the queries . 

The apparatus also includes a memory for storing the script 
program and the responses to the queries. The apparatus further 
includes a microprocessor connected to the communication device, 
the user interface, and the memory. The microprocessor executes 
the script program to communicate the queries to the individual, 
to receive the responses to the queries, and to transmit the 
responses to the server through the communication network. 

In the preferred embodiment , the system also includes at least one 
monitoring device for producing measurements of a physiological 
condition of .the individual and for transmitting the measurements 
to the apparatus . The apparatus further includes a device 
) interface connected to the microprocessor for receiving the 
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nieasuren.ents ^ the -nitoring device. The measure , 
stored in measurements are 

ored m the memory and transmitted to the server with t* 

responses to the oueri P <: tk he 

ue queries. The server also DrefsriKi, • 

: «po« , m .» tor cora , 4cted to the datatese ™ at :i r s a 

of the measurements and r*><=™ . aerating a report 

"j-cjiiencs ana responses. The reoori- < e ji. , 
remote interface. displayed on the 



BRIEF DESCRIPTION OF THE DRAWINGS 

is a block diagram of a networked system according to 
Preferred embodiment of. the invention ^ * 

is a block diagram illustrating, the interaction of th e ' 
components of the system of fig. 1. 6 
is a perspective view of a remotely programmable 
apparatus, of the system of FIG. 1 

is_a block diagram illustrating the components of the 
apparatus of FIG. 3. 

is a script entry screen according to the preferred 
embodiment of the invention. 

is a listing of a sample script program accordina to », 
Preferred embodiment of the invention. 

is a continuation of the listing of FIG 6A 
« a script assignment screen- according to the preferred 
embodiment of the invention. 

is a sample query appearing on a display of the 
apparatus of FIG 3 

is a sample prompt appearing on the display of the 

apparatus of FIG. "3. 

is a sample report displayed on a' workstation of the 
system of FIG. 1. 

is a flow chart illustrating the steps included in a 
monitoring application executed by the server of FIG i 

FIG. UB r PrSferred Miment ° f the mention. 

35 ^- 12A I a of the flow chart of FIG . ilA . 

* « a low chart illustrating the steps included i„ the 
script program of FIGS. 6A - 6B. 
is a continuation of. the flow chart of FIG 12A 
" 9 PerS P ecti - view of a remotely programmable 
apparatus according to a second embodiment of the 
invention. , cne 
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FIG. 4 

FIG. 5 

20 FIG . 6A 

FIG. 6B 
FIG. 7 

25 FIG. 8 

FIG. 9 

FIG. 10 

30 

FIG. HA. 



FIG. 12B 
FIG. 13 
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FIG. 14 is a sample prompt appearing on a display of the 

apparatus of FIG. 13. 
FIG. 15 is a block diagram illustrating the components of the 

apparatus of FIG. 13. 
FiG. 16 is a schematic block diagram illustrating the 

interaction of the server of FIG. 1 with the apparatus 
of FIG. 3 according to a third embodiment of the 
invention. 

FIG. 17 is a first sample message appearing on the display of 

the apparatus of FIG. 3. 
FIG. 18 is. a second sample message appearing on the display of 

the apparatus of FIG. 3. 
FIG. 19 is. a script entry screen according to the third 

embodiment of the invention. 

DETAILED DESCRIPTION 

The invention presents a system and method for remotely monitoring 
individuals and for communicating information to the individuals. . 
In a preferred embodiment of the invention, the individuals are 
patients and the system is used to collect data relating to the 
health status of the patients. However, it is to be understood 
that the invention is not limited to remote patient monitoring. 
The system and method of the invention may be used for any type of 
remote monitoring application. The invention may also be 
implemented as an automated messaging system for communicating 
information to individuals, as will be discussed in an alternative 
embodiment below. 

A preferred embodiment of the invention is illustrated in FIGS. 1 
- 12. Referring to FIG. 1, a networked system 16 includes a 
server 18 and a workstation 20 connected to server 18 through a 
communication network 24 . Server 18 is preferably a world wide 
web. server and communication network 24 is preferably the 
Internet. It will be apparent to one skilled in the art that 
server 18 may comprise a single stand-alone computer or multiple 
computers distributed throughout a network. Workstation 20 is 
preferably a personal computer, remote terminal, web TV unit, Palm 
Pilot unit, interactive voice response system, or any other 
communication technique connected to server 18 via the Internet. 



SUBSTITUTE SHEET ( rule 26 ) 



5 



WO 99/18532 

PCT/US98/21164 

Workstation 20 functions as a remote interface for enterina ■' 
server 18 mpcci„ 0( . _ . sneering m 

» usages and queries to be communicated to the patients 

System 16 also includes ^ ^ prograjnmahl 
5 apparatus pq oc^j-*-** v^ogrammable 
r^S^L Each m ° nit0ring firSt «* Patients, 

PatLt PParatUS ' S deS±9ned t0 lnteract ^th a 

8 c a C ° raanCe SCriPt Pr ° 9ramS ^ved from server 

«• Each apparatus is in communication with server 18 th 1 
—aunication „ etwork 24 , pref erably ^ ^.J^ " 

0 each apparatus may be placed in ml lnteZnet \ Alternatively, 
. • , Placed in communication with ssrvor i» • 

wireless co™ication networks, cellular networks te T I 
networks, or any other network which, allows ZTl P ^7 
exchange data with server 18. For clarity of illu^T 
two apparatuses are shown in FIG i It ls .^ 1USCratlon ' °nly 

• system 16 may include anv n, k ^ understood that 

ay include any number or apparatuses for momi-^- 
number of . patients. monitoring any 

in the preferred embodiment, each patient to be monitored • \ 
Prided with a monitoring device 2 S. Monitoring device ^ 

P tient, re c 0rd the measurements, and transmit the 
measurements to the patienfs remote apparatus (e g 26 32) 
trough a standard connection cable 30. The stidard c • 

cable 30 could Men k , standard connection 

oT „ ic , ble m "r a " a ^ ^ ° ther *— „ea„ s . 

..te«. « sp ": IZ .7 " g deVl<:eS inClUd « 

respiratory flow meters, blood pressure mff= ', 
weight scales pressure cuffs, electronic 

;=<-<=u.es, and pulse rate monirnrc 
are well known . e monitors. Sucn monitoring devices 

wen known m the art. The soecific type of n™,-- • 
provided to each rv„- n W • ^ " monitoring device 

eacn Patient is dependent upon the naHo „ f , ^. 
For example rti^ • y«n cne patient's disease. 

«™p-ie, diabetes patients are Drovided wii-h =, ki ^ 
meters for measuring kt ^ , . roviaed wuh a blood glucose 

or measuring blood glucose concentrations "ast-w, 
are provided with resoir^nn, fl asthma patients 

1 respiratory flow meters for mp fl<: „ r ; r ,„ , ^, 

° b «^™= Provided „ it „ ^ ™, ^ f 1 ™ 

ine script programs are exernt-o^ k,, 
apparatus tn ^ • executed by each 

<=«i-i> as, and transmit resDon^? 47 

responses 42 and measurements 44 to 
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server 18. Database 38 is designed to store the responses 42 and 
measurements 44. Database 38 further includes a look-up table 
46. Table 46 contains a list of the patients to be .monitored, .and 
for each patient, a unique patient identification code and a 
5 respective pointer to the script program assigned to the patient. 
Each remote apparatus is designed to execute assigned script 
programs which it receives from server 18. 

FIGS: 3-4 show the structure of each apparatus according to the 
10 preferred embodiment. For clarity, only apparatus 26 is shown 

since each apparatus of the preferred embodiment has substantially 
identical structure to apparatus 26. Referring to FIG. 3, 
apparatus 26 includes a housing 62. Housing 62 is sufficiently 
compact to enable apparatus 26 to be hand-held and carried by a 
15 patient. Apparatus 26 also includes a display 64 for displaying 
queries and prompts to the patient. In the preferred, embodiment, 
display 64 is a liquid crystal display (LCD) . 

Four user input buttons 70A, 70B, 70C, and 70D are located 
20 adjacent display 64. The. user input buttons are for entering in 
apparatus 26 responses to the queries and prompts . In the 
preferred embodiment, the user input buttons are momentary contact 
push buttons. In alternative embodiments, the user input buttons 
may be replaced, by switches, keys, a touch sensitive display 
25 screen, or any other data input device. 

Three monitoring device jacks 68A, 68B, and 68C are located on a 
surface of housing 62. The device jacks are for connecting 
apparatus 26 to a number of monitoring devices, such as blood 

30 glucose meters, respiratory flow meters, or blood pressure cuffs, 
through respective connection cables (not shown) . -Apparatus 26 
also includes a modem jack 66 for connecting apparatus 26 to a 
telephone jack through a standard connection cord (not shown) . 
Apparatus 26 further includes a visual indicator for visually 

35 notifying the patient that he or she has unanswered queries stored 
in apparatus 26. In the preferred embodiment , the visual indicator 
is a light emitting diode (LED) 74. Other well known means can 
also be used for signaling the patient. The output element can 
also include a bell or other sound element, or a bright light or a 

s 
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flag, so as to alert the patient that the client device has 
questions or information for the patient. 

apparatus l"*""** **** the consents of 

apparatus 26 in greater detail. Apparatus 26 includes a 

microprocessor 76 and a memory 80 connected to microprocessor 7* 

Memory 80 is preferably a non-volatile memory, such as a serial 

EEPROM. Memory 80 stores script programs received from the 

server, measurements received from monitoring device 28 r oc „ 
to queries ' res P°nses 

queries, and the patient's unique identification code 

Microprocessor 76 also includes built-in read only memory ( R 0M) 

which stores firmware for controlling the operation of ZvLZ 
26. The. fi^™„ ■ , , .. "-c apparatus 

The firmware includes a script interpreter used by 

microprocessor 76 to execute the script programs. The script 

interpreter interprets script commands which are executed bv 

microprocessor 76. Specific techniques for interpreting and 

executing script commands in this manner are well known i n the 



30 



35 



40 



K sT a 17 r 7 eSSOX 76 13 PrefSrably —ted to memory 80 using a 
standard two-wire l2 C interface. Microprocessor 76 is also 
connected to user input buttons 70A-D, LED 74, a clock 84 and a 
display driver 82. clock 84 indicates the current date and time 
to microprocessor 76. For clarity of illustration, clock 84 is 

wn as a separate component, but is preferably built into 
Microprocessor 76. Display driver 82 operates under the control 
J microprocessor 76 to display information on display 64 
Microprocessor 76 is preferably a Pic 16C65 processor which 

^T U 7 d r. a " niverSal asynchronous receiver transmitter (UART) 78. 

» is for communicating with a modem 86 and a device 
interface 90. A CMOS switch 88 under the control of 

ToT^°T 3 SS ° r ^ alternately — ^'-dem 86 and interface 90 

Modem 8 6 is connected to a telephone jack 22 through modem jack 
- Modem 86 is for exchanging data with server 18 throuah 

^tedT'T " ' ^ inClUd6S SCriPt P ~ 

re received -ferom the server as well as responses to queries 

device measurements, script identification codes, and the ' 
patient's unique identification code which modem 86 transmits to 
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the server. Modem 86 is preferably a complete 28.8 K modem 
(commercially available from Cermetek Microelectronics, Inc., 

Sunnyvale, CA) , although any suitable modem may be used. 

f 

Device interface 90 is connected to device jacks 68A, 68B, arid 
68C. Device interface 90 is for interfacing with a number of, 
monitoring devices, such as blood glucose meters, respiratory flow 
meters, blood pressure cuffs, weight scales, or pulse rate 
monitors, through device jacks 68A, 68B, and 68C. Device 
interface 90 operates under the control of microprocessor 76 to 
collect measurements from monitoring devices 28, and to output the 
measurements to microprocessor 76 for storage in memory 80. in 
the preferred embodiment, interface 90 is a standard RS232 
interface. For simplicity of illustration, only one device 
interface is shown in FIG. 4. However, in alternative 
embodiments, apparatus 26 may include multiple device interfaces 
to accommodate monitoring devices which have different connection 
standards . 

Referring again to FIG. 2, server 18 includes a monitoring 
application 48. Monitoring application 48 is a controlling 
software application executed by server 18 to perform the various 
functions described below. Application 48 includes a script 
generator 50, a script assignor 52, and a report generator 54. 
Script generator 50 is designed to generate script programs 40 
from script information entered through workstation 20. The 
script information is entered through a script entry screen 56. 
In the preferred embodiment, script entry screen 56 is implemented 
as a web page on server 18. Workstation 20 includes a web browser 
for accessing the web page to enter the script information. 

FIG. 5 illustrates script entry screen 56 as it appears on 
workstation 20. Screen 56 includes a script name field 92 for 
specifying the name of a script program to be generated. Screen 
56 also includes entry fields 94 for entering a set of queries to 
be answered by a patient. Each entry field 94 has corresponding 
response choice fields 96 for entering response choices for the. 
query. Screen 56 further includes check boxes 98 for selecting a 
desired monitoring device from which to collect measurements, such 

10 
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as a Wood glucose meter resni ™t-r>™ *i 

Pressure cuff. . res P^atory flow me ter, -or blood 

Screen 56 additionally includes, a connection time « i„ 

.^ci £yl „ ? . Pr « scrlbed coimection 100 ,or 

executing the .mnt- V , h a PParatus 

>» the time 171 „ «- is prefer,^ selectM 

e came at wnich communication rates ar P t-h a i 

3:00 AM. screen 56 a,,n • t . ° WeSt ' su ? h as 

reen 56 also includes a CREATE qrRTpr k 

feting the script generacor ^ g ^TZ£ t0n 
the informal entered in screen 56, Screen sTfu ^ 09 ^ 
a CANCEL button- 104 for cancelino th. • inc1 "^ 
screen 56. canceling the information entered in 

In the Preferred embodiment, each serine 

script Q en e r a ^ ' « ' scripe program created by the 

genera tor conforms to the standard file forma r- 7 
systems in the standard file format each cL T ^ ^ 

thS U ^.-e and followed by a colon, ve^l " ^ 
-gram i s terininated by . a c to ^ 6 ] ^ 

command is placed on each line. The last char ct r 2 t l " ^ 
Program is a mxx end of file charact » the script 

exemp lary listing ^ fc c . < J 1 ^ 

embodiment of the invention Preferred 



25 



TABLE 1 - SCRIPT COMMANDS 



Command 

QLS: (LFJ 
I IS): bfLF) 



[INPUT: mmmmfLF} 



' W AIT: fLF) 



Clear the display 



Description 



.Erase from memory the last se, of nu.n, ^ rr[ , 



Turn ,be LED on o, off. where b is a binary digit of 0 or ] An 
argument of , Iurns on the LED. and an argument of 0 ,ums off me 
LED. 



Display me text following the DISPI A v 



Record a button pra , The ms represent a button mask patten, for 
each of ,he four input bui.ons. Each m contains an "X" for 
disallowed buttons or an "O" for allowed buttons. Forexam ple 
gjgZLOXOXfLF) aHows the user ^rss^g^^ 
Wait for any „„ c buIton IO te prcssed ^ ^.^ ^ 
script program. 
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1 COLLECT: device{LF} 


Collect measurements from the monitoring device specified in the 1 
COLLECT command. The user is preferably prompted to connect the j 
specified monitoring device to the apparatus and press a button to j 
continue. — - 1 


1 NUMBER: aaaa(LF) 


Assign a script identification code to the script program. The script 1 
identification code from the most recently executed NUMBER J 
statement is subsequently transmitted to the server along with the j 
query responses and device measurements- The script identification 1 
code identifies to the server which script program was most recently I 
executed bv the remote apparatus. 1 


1 DELAY:. l (LF) 


Wait until time t specified in the DELAY command, usually the 1 
orescribed connection time. _ 1 


1 CONNECT: (LF} 


Perform a connection routine to establish a communication link to 

l 

the server, transmit the patient identification code, query responses, 
device measurements, and script identification code to the server, and 
receive and store a new script program. When the server instructs the 
apparatus to disconnect, the script interpreter is restarted, allowing the 
new script program to execute. 



5 



0 



The script commands illustrated in Table 1 are representative of 
the preferred embodiment and are not intended to limit the scope 
of the invention. After consideration of the ensuing description, 
it will be apparent to one skilled in the art many other suitable 
scripting languages and sets of script commands may be used to 
implement the invention. 

Script generator 50 preferably stores a script program template 
which it uses to create each script program. To generate a script 
program, script generator 50 inserts into the template the script 
information entered in screen 56. For example, FIGS. 6A - 6B 
illustrate a sample script program created by script generator 50 
from the script information shown in FIG . 5 . 

The script program includes display commands to display the 
queries and response choices entered in fields 94 and 96, 
respectively. The script program also includes input commands to 
receive responses to the queries. The script program further 
includes a collect command to collect device measurements from the 
monitoring device specified in check boxes 98. The script program 

12 
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also includes commands to establish a subsequent com • 
link to the servpr -v. * sequent communication 

_ SrVer at the connection time specified in «■ nj ' 

The steps included in the scrint- w P ec "iea ln fleld 10Q 

fi , script program are also ch™^ • 

flow chart of Fir<: n s shown in the 

or FIGS. 12A - 12B and will be discuss^ < -v 
operation section below. discussed m the 



Referring again to FIG 2 srrinf 

assigned in = - ^ Script programs 40 are 

19nea in accordance with • • 

0 through workstation 20 ^ IT^ 

-tered through a scriot l! information is 

im«i script assignment screen 57, which i<= 

implemented as a web mnn ls Preferably 

. a who page on server 18 . 

FIG. 7 illustrates a saniDle' crrinr • 

assigned. Screen 57 4 ^ ^ Program is to be 

xeen b/ also includes an ASSTriu cr DTnm , 
entering the assignments Wh. k T bUtton l " for 

as ., m s.signments. when button 112 is pressed t-u 

assignor creates and stores for each r^f" pressed > the script 

b °- a -spective. point^Vote sc ^ t * 

check boxes l 06 . Each pointer is ° ^1 Pr ° 9ram SeleCCed - 

« of database 38 Screen 57 V ! Patlent l0Ok " Up Cab ^ 

^tton aao f or access " L ^ ™ «*> ^ 

SCRIPT button 1M Z 7 ei * SCreen 3 DELETE 

H4 for deleting a script program. 

Referring again to FIG „ generator 54 • * ■ ' 

generate a pat i ent report 58 !■ ^^anor 54 ls designed to 

measurements received Z \ , and device - 

^^eivea in server 18 p^t--;^*- 

Splayed on workstation 20. FIG 10 sh report 58 is 

report 58 product K * 3 Sample Patient 

produced by report generator 54 f nr = 

Patient report 58 inri,,^ selected patient. 

pore 58 includes a graph n 6 of the devir^ m 

received f ro m the patient, as well as a lis 7 " meaSUrements 

received from the patient S J ■ 9 ° f res P° n ^s 42 

report generator ^ CSChni ^ es writing a 

^wn in ^."T" "° ^ *» «*• -nner are well 

r ° P * Ia ^° £ ^e preferred- embodiment is illustrated " 

1 " 12. FIG. lU ic A flo v - lx - LUSt ^ated m FIGS.* 

"the monitoring appl C L onY "eps -eluded in . 

PPlacation executed by server X8 . FIG. llB is a 
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continuation of the flow chart of FIG. 11A. In step 202, server 
18 determines if new script information has been entered through 
script entry screen 56. If new script information has not been 
entered, server 18 proceeds to step 206. If new script 
information has been entered, server 18 proceeds to step 204. 

As shown in FIG. 5, the script information includes a set of 
queries, and for each of the queries, corresponding response 
choices.. The script information also includes a selected 
monitoring device type from which. to collect device measurements. 
The script information further includes a prescribed connection 
time for each apparatus to establish a subsequent communication 
link to the server. The script information is generally entered 
in server 18 by a healthcare provider , such as the patients ' 
physician or case manager. Of course, any person desiring to 
communicate with the patients may also be granted access to server 
18 to create and assign script programs. Further, it is to be 
understood that the system may include any number of remote 
interfaces for entering script generation and script assignment 
information in server 18. 

In step 204, script generator 50 generates a script program from 
the information entered in screen 56. The script program is 
stored in database 38. Steps 202 and 204 are preferably repeated 
to generate multiple script programs, e.g. a script program for 
diabetes patients, a script program for asthma patients, etc. 
Each script program corresponds to a respective one of the sets of 
queries entered through script entry screen 56. Following step 
204, server 18 proceeds to step 206. 

In step 206, server 18 determines if new script assignment 

information has been entered through assignment screen 57. If new 

script assignment information has not been entered,' server .18 

proceeds to step 210. If new script assignment information has 

been entered, server 18 proceeds to step 208. As shown in FIG. 7,. 

the script programs are assigned to each patient by selecting a 

script program through check boxes 106, selecting the patients to 

whom the selected script program is to be . assigned through check 

boxes 108, and pressing the ASSIGN SCRIPT button 112. When 

button 112 is pressed, script assignor 52 creates for each patient 

14 
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Elected ih check boxes i08 a respective pointer, to the scrint 

Program selected in check boxes 106. In step 208 oa , • 
is sterol • -, • P ' each Pinter 

stored an looK-up table 46 of database 38. Following step 

208, server .18 proceeds to step 210. 

5 . 

rloW ' S8rVer 18 determines if W of the apparatuses are 

12 rl:^^ C ° S6rVer - h -^nt to be stored is 

Preferably provxoed with his or her own apparatus w hich has tne 

• Patxenfs unique identification code stored r therein Eac D 

- iS thus uniquely associated with a respective one of the 

apparatuses. if none of the apparatuses ±s connected & 
proceeds to step 220. server 18 

If an apparatus is connected, server 18 receives from the 

™L thS Patient ' S Uni " e identificati - -de. in step 212 . 
in step 214 . aerver 18 rece . ves from the apparatus the 

. responses 42, device measurements 44, and script identifLTi 
-de recorded during executio n of a previously assig^ 

,0 ™ crip T SCriPC code identic to served 

SCnpt P r °9ram was executed by apparatus 26 to record the 
W responses and device measurements . The responses; device 
measurements, and script identification code are stored in 
database 38. 

" T' 18 USGS ^ P3tient id -tification code to 

to tne , tabiS " P ° inter t0 SCript -signed 
Progrl P : ^ S6rVer th6n i-ed script 

ZsllZ b3Se In 218 ' 18 -ansmits the 

30 cZ SCriPt Pr °' ram t0 Patient ' S app — trough. 
JO communication network oa m,' ■ ' 

to. step220 , netw ork24. Following step 21B, server 18 proceeds 

bL St r e ; D ce 22 °',T er " det6rTnineS if 3 -port request has - 

3S r^ivS I! : WOrkStati ° n -port ^est has been 

been received f 1 '° ^ " 9 — »- 

• database T the " 3 » ^ -ves from 

from^I \ —ements and query responses last: received 

- 10 relrt 58 iT ™ W ° rkStati ° n ' ^ shown in FIG. 

-report 58 deludes the device measurements and query responses 
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last received from the patient. Following step 224, the server 
returns to step 202.. 

* FIGS. 12A - 12B illustrate the steps included in the script 
S program executed by apparatus 26. Before the script program is 
received, apparatus 26 is initially programmed with the patient's 
unique identification code and the script - interpreter used by 
microprocessor 76 to execute the script program. The initial 
programming may be achieved during manufacture or during an 
10 initial connection, to server 18. Following initial programming,, 
apparatus 26 receives from server 18 the script program assigned 
to the patient associated with apparatus 26. The script program 
is received by modem 86 through a first communication link and 
stored in memory 80. 

15 

In seep 302, microprocessor 7 6 assigns a script identification 
code to the script program and stores. the script identification 
code in memory 80. The script identification code is subsequently, 
transmitted to the server along with the query responses and 

20 device measurements to identify to the server which script program 
was most recently executed by the apparatus. In step 304, 
microprocessor 76 lights LED 74 to notify the patient that he or 
she has unanswered queries stored in apparatus 26. LED 74 
preferably remains lit until the queries are answered by. the 

25 patient. In step 306, microprocessor 76 erases from memory 80 
the last set of query responses recorded. 

In step 308, microprocessor 76 prompts the patient by displaying 
on display 64 "ANSWER QUERIES NOW? PRESS ANY BUTTON TO START" . 

30 In step 310, microprocessor 76 waits until a reply to the prompt 
is received from the patient. When a reply is received, 
microprocessor 76 proceeds to step 312. In step 312, . 
microprocessor 76 executes successive display and input commands 
to display the queries and response choices on display 64 and to. 

35 receive responses to the queries. 

FIG . 8 illustrates a sample query and its corresponding response 
choices as they appear on display 64. The response choices are 
positioned on display 64 such that each response choice is located 
proximate a respective one of input buttons 70A, 70B, 70C, 70D. 

16 
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in the preferred embodiment, each response choice is disol™ * 

« *-P"«i« ^ button 70A . D 
Passes th . correspond^ Co his or her respo « 

^ Microprocessor 76 scores each response in memory 60 . 

The s«ipT 1Ce " e * SUreme " tS «?» » -"„ri„ g device 

^ ^uxj.ecc tne measurements. in sten 314 m ^ 

~ <* » the seiectr^o^r™" * 

—Pie . biood gl „cose meter, to „ of the devil. " I' 

swele prompt is shown i» fig 9 In „,.„.„« 3 ' fl 
"aits until a rer.lv t„ ^ ""roprocessor 75 

When a ™ y J r. ^ " ^ tt0 " Cto 

Hicroproce si: , at' — « P--* to step 3 18 . 

processor 76 also connects UART 78 to interface- on 

switch 88. In seen 31 H m ^ lncertac ^ 90 thxough 

. . -"-n seep 318, microprocessor 76 collects -ho ^ ■ 

measurement- c; f,-™. • ccs >- ne device 

rements from monitoring device 28 through interface 90 nn, 
measurements are scored in memory 80. " , The 

. In step 320. microprocessor 76 proinpts the patient ^ 

c~; 0 2 3 to teiephone j «* 22 - — « s 2 , jt 

slT Z 18 ^ PreSCribed connection ti rae . Xn step 

"L^7 r ™ 76 waits untii to *• is 

received f rom the patient. When a reply is received 
-coprocessor 76 turns off 74 in step 324 ^ . 
microprocessor 76 waits until in* • . ' 
-processor „ .-^'^tr^T^r 

: :: p t?i::: t to , the to * t . 

con nect, microprocessor 76 connects UART 7. m ^ 
through switch 88. , ects.UART 78 to modem 86 

^ s tep 328 microprocessor ?6 establishes subseq ^ 

od^nrrr iink between — * - L 9h . 

f or 1 r a 0 o: 0 ™^" 1011 ^ » the connection fails 

succe^fuTc! mCr ° PrOCeSSOr 76 - PeatS 328 to ffet a . 

^ ^te ^™ n - " 33 °' miC ~— " transmits 

code anr^ T tS ' ^ reSP ° nSeS ' Unification 
se^ r t "rlTh t entifiCati ° n C ° de St ° red in —«y - to 
^cropro esso : 7 t ^ SUbS69Uent "Nation lin k . In step 332 . . 
ocessor 76 receives through modem 86 a new script progr^n 
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from server 18. The new script program is stored in memory 80 for 
subsequent execution by microprocessor 76. Following step 332 , 
the script program ends . 

One advantage of the monitoring system of the present invention is 
that it allows each patient to select a convenient time to respond 
to the- queries, so that the monitoring system is noc intrusive to 
the patient's schedule. A second advantage of the monitoring 
system is that it incurs very low communications charges because 
each remote apparatus connects to server i8 at times when 
communication rates are lowest. Moreover, the cost to manufacture 
each remote apparatus is very low compared to personal computers 
or internet terminals, so that the monitoring system is highly 
affordable. 



A third advantage of the monitoring system is that it allows each 
apparatus to be programmed remotely through script programs. 
Patient surveys, connection times, display prompts, selected 
monitoring devices, patient customization, and other operational 
details of each apparatus may be easily changed by transmitting a 
new script program to the apparatus. Moreover, each script 
program may be easily created and assigned by remotely accessing 
the server through the Internet. Thus, the invention provides a 
powerful, convenient, and inexpensive system for remotely 
25 monitoring a large number of patients. 

FIGS. 13 - 15 illustrate a second embodiment of the invention in 
which each remotely programmable apparatus has speech recognition 
and speech synthesis functionality. FIG. 13 shows .a perspective 

30 view of an apparatus 27 according to the second embodiment. 
Apparatus 27 includes a speaker 72 for audibly communicating 
queries and prompts to the patient. Apparatus 27 also includes a 
microphone 118 for receiving spoken responses to the queries and 
prompts. Apparatus 27 may optionally include a display 64 for 

35 displaying prompts to the patient, as shown in FIG. 14. 

FIG. 15 is a schematic block diagram illustrating the components 
of apparatus 27 in greater detail. Apparatus 27 is similar in 
design to the apparatus of the preferred embodiment except that 
apparatus 27 includes an audio processor chip 120 in place of 
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microprocessor 75. Audio processor ■ chip 120 i« w * . 

164 rh-ir^ aip ls Preferably an rqi- 

ueec ' ban Jose, California 95112. 

Audio processor chip 120 has a microcontroller 122 for executino 
n t ~ reCeiV6d ^ ~ A — «0 is " 

~ 12: 122 • ^ 80 — *• - iPt 

execute the 8 «i* ! "^"^ ^ * -^controller 1 22 to 

ne scri Pt programs. Memory 80 also storW 
received from monitoring device 28 . e ,n ""^surements 
script identifiers. ng ^ device 28 ' responses to- the queries, 

identific™:: - and the patient>s uni - 

Audio processor chip 120 also has built in speech svnrn ■ 
functionality for ■ ■ speech synthesis 

-L lty for synthesizing queries and prompts to a 
through speaker 72 ,j Patient 

^gital tl anll C on ^ theSis ' <^P "0 includes a 

X42 and C ° nVerter (DAC ' 142 »»d an amplifier 144 DAC 

and amplifier 144 drive speaker 72 under the control \ 
microcontroller 122 control of 



20 



Audio processor chip 120 further has hniih < '' 

functionality for rlmn ■ reco 9»ition 

118 Audio I" ! 9 reSP ° nses s P° ken -"to microphone 

Audio signals received through micronhon* nn ' 
to electric l <- - , . mlcro Pnone 118 are converted 

lectrical signals and sent to a oreamr, ^ - 
circuit 128 ' ■ „ a pre amp and gam control 

ic 128. Preamp and gain c oncrol circuit 128 i- .. , • 
by an automan. „ • ' u " 128 13 controlled 

automatic gam control circuit 136, which is in - 
controlled h,, m i„ ' wuicn is m turn 

Jea fy microcontroller- 122 Aft- OT - k„ • 
Preamo 128 t-h e i . • 6109 ^Plified by 

P 128, the electrical signals enter chin 120 »„h 
throuoh a »„i,; - p 120 and pass 

ugn a . multiplexer 130 and- an analog to dioital ™ 
!32. . The re<! , ll Hn n .^- • , ■ aigital converter (ADC) 

^i-uit i 3 n nd n sit si9nais pass thr ° ugh a di ^ tai 

and enter microcontroller 122 for speech recognition. 

Audio processor chirr 120 ^ 

viiap ±jv also includes a RAM 13 n f „u 
memory s tn r ^ 0 , f °r short term 

y storage. and a ROM 140 which stores nrnnr 
microcontroller 1 22 to n / Programs executed by 

synthesis Lio 120 Perf ° m . SPGeCh cognition and speech - 

■ Chl P 120 operates at a clock SDeP H • - 

crystal 126 chin i, n al • , determined by a 

P 120 also includes a. clock 84 
the current date and n™. - ' • Provides 
Preferred emW microcontroller 122. As in the - 

... red embodiment, apparatus 27 includes an LED 74, display • 
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driver 82, modem 86, and device interface 90, all of which are 
connected to microcontroller 122. 

The operation of the second embodiment is similar to the operation 
of the preferred embodiment except that queries, response choices, 
and prompts are audibly communicated to the patient through 
speaker 72 rather than being displayed to the patient on display 
64. The operation of the second embodiment also differs from the 
operation of the preferred embodiment in that responses to the 
queries and prompts are received through microphone 118 rather 
than through user input buttons. 

The script programs of the second embodiment are similar to the 

script program shown in FIGS. 6A - 6B, except that each display 

command is replaced by a speech synthesis command and each input 

command is replaced by a speech recognition command. The speech 

synthesis commands are executed by microcontroller 122 to 

synthesize the queries, response choices, and prompts through 

speaker 72. The speech recognition commands, are executed by 

microcontroller 122 to recognize responses spoken into microphone 
118 . 

For example, to ask the patient how he or she feels and record a 
response, microcontroller 122 first executes a speech synthesis 
command to synthesize through speaker 72 "How do you feel? Please 
answer with one of the following responses: very bad, bad, good, 
or very good." Next, microcontroller 118 executes a speech 
recognition command to recognize the response spoken into 
mxcropnone 118. The recognized response is stored in memory 80 
and subsequently transmitted to server 18. Other than the 
differences described, the operation and advantages of the second 
embodiment are the. same as the operation and advantages of the 
preferred embodiment described above . 

Although the first and second embodiments focus on querying 
individuals and collecting responses to the queries, the system of 
the invention is not limited to querying applications. The system 
may. also be used simply to communicate messages to the 
individuals. FIGS. 16 --19 illustrate a third embodiment in which 
the system is used to perform this automated messaging function. 

20 
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in the third embodiment, each script program, contains a set of 
s atements to be communicated to an individual rather than a set 
of queries to be answered by the individual. Of course, it will 
be apparent to one skilled in the art that the script progr ams 
optionally include both queries and statements . & ' 

The third embodiment also shows how the queries and statements M 
be c t ized tQ each individual by personai ~ s may 

script- programs, much like a standard mail merge application ^ 
Referring to FIG. 16,. personal data relating to each indi , 
Preferably stored in look-up table 4 6 of dalbls! t ^ T f 
example, the data may include each individual's neune ' t JIT / 
each individual, physician, test results, appointment d I" 

j£l r ~ script pr ° 9rams 40 crea - d * - iPt 



20 



5 



* 

Server 18 includes a data merge program 55 for- merging the „ , 
stored in table 46 with generic script programs ^^J*** 

~ 55 is designed to retrieve selected data from a^ fand 

"™ reatlng CUSt ° m SC ^ t P^rams .41. Each custom script 
program 4! contains statements which are customized to an 

llTZTt ^ eXamPle ' theStatements -y be. customized with 

cust mTT al ' Sna * e ' teStreSUlt *' — samples of such 
customized statements are shown in FIGS. 17 - is. 

The operation of the third embodiment is similar to the ooeration 
used o^ emb ° diment ^ that ^ script Programs are 

qui thrT 1 ^' 6 meSSa9eS ^ individuals "ther than to 

query the individual.. Each message is preferably a set of 

- thTstv R ? rr±n9 t0 FIG - 19 ' Stat — be entered 

« the server through script entry screen 56, just like the 

series of the preferred embodiment . the 

T^iZTZ T ferably includesone or more insert «— - 

The inlert c 7* • ^ " " ^ int0 the 

spec f ;r d :rf r truct data merge ^ ~^- e the 

statLlt Fo m tabaSS " t0 inSSrt the data -td the 
tatement. For example, the insert commands shown i„ F1G . . 19 
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instruct the data merge program to insert a physician name, an 
appointment date, a patient name, and a test result into the 
statements. As in the preferred embodiment, each statement may 
also include one or more response choices which are entered in 
5 fields 96. 

Following entry of the statements and response choices, CREATE 
SCRIPT button 102 is pressed. When button 102 is pressed, script 
generator 50 generates a generic script program from. the 

10 information entered in screen 56. The generic script program is 
similar to the script program shown in FIGS. 6A - 6B, except that 
the display commands specify statements to be displayed rather 
than queries. Further, the statements include insert commands 
specifying data to be inserted into the script program. As in the 

15 preferred embodiment, multiple script programs are preferably 

generated, e.g. a generic script program for diabetes patients, a 
generic script program for asthma patients, etc. The generic 
script programs are stored in database 38. 

20 Following generation of the generic script programs, server 18 
receives script assignment information entered through script 
assignment screen 57. As shown in FIG. 7, the script programs are 
assigned by first selecting one of the generic script programs 
through check boxes 106, selecting individuals through check boxes 

25 108, and pressing the ASSIGN SCRIPT button 112. When button 112 
is pressed, data merge program 55 creates a custom script program 
for each individual selected in check boxes 108. 

Each custom script program is preferably created by using the 
30 selected generic script program as a template. For each 

individual selected, data merge program 55 retrieves from database 
38 the data specified in the insert commands. Next, data merge 
program 55 inserts the data into the appropriate statements in the 
generic script program to create a custom script program for the 
35 individual. Each custom script program is stored in database 38. 

As each custom script program is generated for an individual, 

script assignor 52 assigns the script program to the individual. 

This is preferably accomplished .by creating a pointer to the 

4 0 custom script program and storing the pointer with the 
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inl^a"'; : ni T identificati * n c ° de 46. ^ the 

-cei^s L m t T 60 — "< server is 

es from the apparatus the individual's unioue identif™- 
code. Servpr i» „„„„ ^, . ; - verification 

server 18 uses the unique identification code to re,-*-; 

5. from tablp as n • ^ ° retrieve 

came 46 the pointer to the custom script orooram =, • 
the . individual , "P^ Program assigned to 

ividual. Next, server 18 retrieves the assigned scrW 
Program f rom . database 38 an(J ^ . sc^pt 

individual, s apparatus through co^unicatj i „ ^ ^ ^ 

10 Ll a tLTT H reC6iVeS eX6CUteS ^ S " ipt P — " *he 
described in t^ r * Pt pr ° 9rain * s s * m il a r to the execution 

scrifced m the prererred embodiment, exceot that- = 
displayed to thp <rw ,. , L • exce Pt that statements are 

P yea to the individual rather than queries, figs 17 lft 
illustrate two sample statements as they appear on dS , " " 
15 Each statemenr inri,.- appear on display 64. 

tatement mcluaes a response choice, preferably an 
acknowledgment such as "OK.. After reading a statemeT the 
individual presses the button corresponding, to the Z 
to proceed to the next statin,- J- response choice 

cne next statement. Alternatively, the ^ r -f^ 
Program may specify a period of time that each s JeL , 
20 displayed b P f™-~ ,,• statement is to be 

P ayed before proceeding to the next statement The ™>- • 

operation of the third embodiment is analogous to th I remaining 
^e preferred embodiment described above. Peratl ° n ° f 

* progt^f ^ * — script 

Program f or each individual as soQn as Pt 

^formation is received for the individual, it is also L - M - 
wait until t-n^ • • ^ possable to 

before »*vidual ■ s apparatus connects to the server 

^fore generating the custom script program Thi. 

by creatine ai »i' ■ Program. This is accomplished 

t» rr pr ° 9 ™ 55 creaces * cust - 

uiviaual s apparatus for execution. 

SUMMARY, RAMIFICATIONS, AND SCOPE 

Although the above dp^rrinhi^ • 

should not be QeS ' riptl0n COntains ^ specificities, these . 

not be construed as limitations on the scope of the 
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invention but merely as illustrations of some of the presently 
preferred embodiments . Many other embodiments of the invention 
are possible. For example, the scripting language and script 
commands shown are representative of the preferred embodiment. It 
will be apparent to one skilled in the art many other scripting 
languages and specific script commands may be used to implemept 
the invention. 

Moreover, the invention is not limited to the specific 
applications described. The system and method of the invention 
have many other application both inside and outside the healthcare 
industry. For example, pharmaceutical manufacturers may apply the 
system in the clinical development and post marketing surveillance 
of new drugs, using the system as an interactive, on-line 
monitoring tool for collecting data on the efficacy, side effects, 
and quality of life impact of the drugs. Compared to the. current 
use of labor intensive patient interviews, the system provides a 
fast, flexible, and cost effective alternative for monitoring the 
use and effects of the drugs. 

The system may also be used by home healthcare companies to 
enhance the service levels provided to customers, e.g. panic 
systems, sleep surveillance, specific monitoring of disease 
conditions, etc. Alternatively, the system may be used to monitor 
and optimize the inventory of home stationed health supplies. As 
an example, the system may be connected to an appropriate 
measuring device to optimize timing of oxygen tank delivery to 
patients with COPD. 

The system and method of the invention also have many applications 
outside the healthcare industry. For example, the system may be 
used for remote education over the Internet, facilitating 
educational communication with children or adult trainees who lack 
access to sophisticated and expensive computer equipment. The 
system may also be used by law enforcement officers to perform on- 
line surveillance of individuals on probation or parole . 

Further, the invention has numerous applications for gathering 
data from remotely located devices. For example, the system may 
be used to collect data from smart appliances , such as 
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^tification check sy Stems . Alternatively th. 

applied to the rernoi-o ■ . • "lively, the system may be 

° te "o^toring of facilities in c i„Hi 
and security monitorina nr * n ■ "eluding safety 

Therefore, the scope of the invention should be d et W „ ' ' 
the examples oiven but h v ,v, D „ determined not by 

equivalents." ' ^ ^ ^.^^ clai - -d thei^ legal 
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CLAIMS 



What is claimed is: 

1 l. A system for remotely monitoring an individual, the system; 

2 comprising: 

3 a) a server; 

4 . b) a remote interface means for entering in the server a set 

5 of queries to be answered by the individual; and 

6. c) a remotely programmable apparatus for interacting with the 

7 individual, the remotely programmable apparatus being in 

8 communication with the server via a communication network; 

9 wherein the server comprises: 

10 i) a script generating means for generating a script program 

n from the set of queries, the script program being 

12. . executable by the remotely programmable apparatus to 

13 communicate the queries to the individual, to receive 

14 responses to the queries, and to transmit the responses 

15 from the remotely programmable apparatus to the server; and 

16 ii) a database means connected to the script generating means 

17 for storing the script program and the responses to the 

18 queries; 

19 and wherein the remotely programmable apparatus comprises: 

20 i) a communication means for receiving the script program 

21 from the server and for transmitting the responses to the 

22 server; 

23 ii) a user interface means for communicating the queries to 

24 the individual and for receiving the responses to the 

25 queries ; 

26 iii) a memory means for storing the script program and the 

27 responses to the queries; and 
iv) a processor means connected to the communication means, 

the user interface means, and the memory means for 
executing the script program to communicate the queries 

31 to the . individual , to receive the responses to the 

32 queries, and to transmit the responses to the server. 
33 

1 2. The system of claim 1, wherein the" server comprises a web 

2 server having a web page for entry of the queries, and wherein 

26 



28 
29 
30 



SUBSTITUTE SHEET ( rule 26 ) 



WO 99/18532 

PCT/US98/2I164 

Z i^ t interfaCe ~" 15 CO — d ">> »*> serve, via 

3- The system of claim 1, wherein the user interface means 

comprises a display for . displaying the queries and user in i 
buttons for entering the responses. 

4 ' ii e i:r tem of diaira if wherein the user interfa « — 

-eludes a speech synthesis means for. audibly c OIran u n i cating 
for receiving spoken responses to the queries. 

*■ The system of claim l, further compri , in . g at ' • 

mon lt orxng device for producing measuren.ents of a ' 
Physiological condition of the individual and for transmit • 
he measurements to the apparatus, wherein the appara"! 
■ urther indudes device interface means connect^to he 
Processor means for receiving , the' measurements f rom th " 
monitoring device, the memory means includes means far s to ■ 

e m en ts, ^tl. c^^..^^^ 

for transmitting the measurements to the server. 

" inllulT " Claim 5 ' WhSrein ^ dSViCe means 

v cl intSrfaCin9 With 3 PlUralit - ° f storing 

devL" ^ , ^ Pr ° 9ram Specifyin ^ a Elected monitoring ■ 
device from which to collect the measurements- and wW ■ \ 
server furt-hor • ' a na wherein the 

responses h I ^ ^ dis ^ing the ■ 

responses and the measurements on the remote interface means. 

' inc e il Stem ° f Clalm Wherein thS —Nation means 

t he st^rrr forestabiisMn9 a first — ^» ^ to 

t ntl't t T ^ SUbSegU6nt CO! ™ icati - - the server to 

s P cm es reSP ° nses ' " d wherein the script ' 

P cifies.a connection time at which to establish the 
subsequent communication link. 

nolZHZT Wh6rein ^ aPParatUS fUrth - -ludes . 

noti f tD the or means for • 

noUfymg the individual that ^ ^ 
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the apparatus, wherein the notification means comprises a 
light emitting diode or a display for displaying a prompt. 

. The system of. claim 1, further comprising a plurality of 
remotely programmable apparatuses in communication with the 
server for remotely monitoring a corresponding plurality of 
individuals, wherein the database means includes means for 
storing a plurality of script programs, the remote interface 
means includes means for entering script assignment 
information, the server includes script assignment means 
connected to the database means for assigning to each of the 
plurality of individuals at least one of the plurality of 
script programs in accordance with the script assignment 
information, and the database means further includes means for 
storing a list of the plurality of individuals, and for each 
of the plurality of. individual's, a respective pointer to the 
at least one of the plurality of script programs assigned to 
each of the plurality of individuals. 

10. A method for remotely monitoring an individual, the method 
comprising the following steps: 

a) providing the individual with an apparatus having.: 

i) a communication means for exchanging data with a 
server through a communication network, wherein the 
data includes a script program executable by the 
apparatus to communicate queries to the individual, 
to receive responses to the queries , and to transmit 
the responses to the server; 

ii) a memory means for storing the script program and the 
responses to the queries; 

iii) a user interface means for communicating the queries 
to the individual and for receiving the responses to 

the queries; and 

iv) a processor means connected to the communication 
means, the user interface means, and the memory means 
for executing the script program; 

b) entering in the server the queries to be answered by the 
individual ; 

c) generating the script program from the queries; 
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21 d) 
22 

23 e) 

24 * 
25 

26 f) 



27 



transmitting the script program from the server to the 
apparatus through the communication network- 
executing the script program, in the apparatus to ' 
create. the queries, to receive the responses, and to 
transit the responses to the server; and 
receiving and storing the responses in the server. 

11 ' s T e^er et h° d ° f ^ 10 ' ^ — a web 

server, havxng a web page for entry of the queries and 2 ■ 

the queries are entered by accessing the 2-£££T 

internet and entering the queries in the web page. * 

"-.The method of claim 10 therein the apparatus further 

comprises a device interface connected to the orocessor mean 

or receiving. from a monitoring device measurement ^ 
Physiological condition of the individual., and wherein L 
method further comprises the steps of- * 

S> collecting the measurements in the apparatus through the 
device interface; 9 e 

h) 

server,- 

receiving and storing the measurements in the 
^ , u nd 

3) reporting on a remote interface the responses and 
measurements received in the server. 

" ' °' C : ai " 12 • th °^~ i-l-des 

co^ris! T, and the method furt her 

«eS tea T " P "" P "" g ^ indiVid »" 1 -»ect the 

selected momtorina dev-ir^ t-^ hk. ^ 

9 aevice to the device interface. 



8 
9 

10 i} 
11 
12 

13 
14 
1 . 
2 
3, 
4 
5 
6 
7 



— _ , 

transmitting the measurements from. the apparatus to the 



server; and 



14 



The method of claim 10. wherein the script program is 
transmitted from the. server to the apparatus through a first 
communication link. the responses to the queries are 

IZTvTT from the apparatus to the se — 

subsequent: co^^ link , , nd ^ ^ 

specifies a connection time at l vhich to establish the 
subsequent communication link 
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8 

1 15. The method of claim 10, further comprising the step of 

2 notifying the individual when unanswered queries are stored in 

3 the apparatus, wherein the apparatus further includes a light 

4 emitting diode connected to the processor means or a display 

5 connected to the processor means, and the step of notifying 

6 the individual comprises lighting the light emitting diode or j 

7 displaying a prompt on the display. ; 

i 

t 

8 : 
l 16. The method of claim 10, wherein the user interface means ■ j 

*2 comprises a display and input buttons, and wherein the queries 

3 are communicated through the display and the responses are j 

4 received through the input buttons. 

1 17. The method of claim 10, wherein the queries are communicated 

2 to the individual through a speech synthesizer, and the 

3 responses to the queries are received through a speech 

4 recognizer.. 

5 ' • ' 

1 18. The method of claim 10, further comprising the steps of: - 

2 k) providing a plurality of individuals with a corresponding 

3 plurality of apparatuses such that each -of the individuals 

4 is associated with a respective one of the plurality of 

5 apparatuses ; 

6 1) entering in the server a plurality of sets of queries; 

7 m) generating in the server a plurality of script programs . 
.8 such that each of the plurality of script programs 
9 corresponds to a respective one of the plurality of sets of 

10 queries; 

11 h) ' assigning to each of the plurality of individuals at least 

12 one of the plurality of script programs; 

13 o) storing in the server the plurality of script programs, a 

14 list of the plurality of individuals, and for each of the. 

15 plurality of individuals, a respective pointer to the at 

16 least one of the plurality of script programs assigned to 

17 each of the plurality of individuals; and 

18 p) transmitting to each of the plurality of apparatuses the at 

19 least one of the plurality of script programs assigned to 

20 each of the plurality of individuals associated with the 

21 respective plurality of apparatuses. 
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A system for communicating information to an individual ,k 
system comprising:- dividual, the 

a) a server; 

*> a remote interface means connected to the server for 

3pecr fying a message tQ ^ communicated tQ . nd . vidyai 

c) a remotely programmable apparatus for communicating the 
-ss individua ^ ^ remoteiy ^tb. 

apparatus being networked to the server via a rn • 

wherei, the server includes a scrip T^T" 
-ans for generating a script program executable " tt 
apparatus to communicate the message to the inrt- , 
wherein the aDDar3r , lc „ • individual; and 

uie apparatus comprises: 

i ) a communication means for receiving the script 

program from the server; 
iil a nenory means for ^ ^.^ 

to the individual; and 
iv) a processor means connected to the communication 
means, the user interface means and t-h 0 
for eating the script prog^. ~ 

' d T ^r tSm ° f Claim " ' Wherein ^ — fu "^r includes ' 
database means connected to the scrW n ~ • - lnc - Ludes 

storing data ™i - • the script generating means £or . 

scriot 9 C ° individu *l< and. wherein the 

««ipt generating means includes means for insertina T « 

mto the scrinh ^™ . inserting the data 

individual " CUSt0miZe mSSSage to ^ 

s-eTt d 0 : n ; laim WherSin ^ ~~ ~- a web 

web s ;lT h rem ° te interfaC? »*°* is seated to 

eD server via the Internet. 

The systein of claim 19> wherein interface ■ 

comprispc: = n . ^"Lerrace means 

in/ ^ P 7 f ° r dis P la yi"g the message to the 

-dividual or a speech synthesis means for audibly 
communicating the message to the individual. 
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1 23. The system of claim 19, wherein the communication means : 

2 includes means for establishing a first communication link to ; 

3 the server to receive a first script program and means for 

4 establishing a subsequent communication link to the server to ; 

5 receive a new script program, and wherein the first script ?j 

6 program specifies a connection time at which to establish the > 

7 subsequent communication link. \ 

i 

y 

8 i 

1 24. The system of claim 19, wherein the apparatus further includes j 

2 notification means connected to the processor means for * i 

3 notifying the individual that a -message has been received, and I 

4 ' wherein the notification means comprises a light emitting jj 

5 diode or a display for displaying a prompt. 

6 " ' ■ ; 

1 25. The system of claim 19, further comprising a plurality of 

2 remotely programmable apparatuses networked to the server for 

3 communicating information to a corresponding plurality of 

4 individuals, wherein the server includes database means for 

5 storing a plurality of script programs, the remote interface 

6 means includes, means for entering in the server script 

7 assignment information, the server includes script assignment 

8 means connected to the database means for assigning to each of 

9 the plurality of individuals at least one of the plurality of : 

10 script programs in accordance with the script assignment 

11 information, and the database means further includes means for . ' . ■ 

12 storing a list of the plurality of individuals, and for each 

13 of the plurality of individuals, a respective pointer to the 

14 at least one of the plurality of script programs assigned to 

15 each of the plurality of individuals. 

16 . 

1 26. A method for communicating information to an individual, 

2 comprising the steps of: 

3 a) providing the individual with an apparatus having: 

4 i) a communication means for exchanging data with a 

5 server through a communication network, wherein the 

6 data includes a script program executable by the 

7 apparatus to communicate a message to the individual; 

8 ii) °a memory means for storing the script program; 

9 iii) a user interface for communicating the message; and 
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iv) a processor means connected to the co mu „ ication 

means, the memory means, and the user int er f ace for 
executing the script program- 
entering in the server the meq« no t-„ k 
,, . , e message to be communicateH i-r, 

the individual; seated to 

generating the script program in the server- 
transmitting the script program from the server to th. 
apparatus through the communication network; and 
executing the script program in the apparatus to' 
communicate the message to the individual 



d) 



el 



The method of claim 26, further comprising the steros V 
Prior to said step d) : ^ s of ' 

storlng in th ""^ - i MiviAlal; 

bb) 

WKS uaLd inco the script proQram ^ . 

ze 



> inserting the data into the script oroar™ / 
the message to the, individual . " '° 

28- The method of C lai» 26, wherein the 'server com prises a wph - 
server having a web page for entry of the message , 
the message i s entered in ,-ho w messa 9 e ' ™* wherein 

through the intlrLT T ^s^ 9 the «»» Pa^e 

Internet and entering the message in the web page. 

29 ' tra e n ! eth0d ° f ' Claim 26 ' Wh6rein the -iPt Program is 
transmitted from the server 

coBounication link the aPP3ratUS thr ° Ugh * flrSt 

tl»e at which thfa ^ Pr ° 9ram * Section 

wnicn the apparatus is to est^hl-i^ ^ 
communicate nn t , " " establish a subsequent 

"uuunication link to the s«rvpr *-v, , 

^etjuent communication link, 
on a <C£ 9 " V1SU * 1 indiC " t>r W « P«»p t 
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31. The method of claim 26, wherein the step of communicating the 
message to the individual comprises displaying the message on 
a display or audibly synthesizing the message through a speech 
synthesizer. 

32. The method of claim 26, further comprising the steps, of: 

h) providing a plurality of individuals with a corresponding 
plurality of apparatuses such that each of the plurality of 
individuals is associated with a respective one of the 
plurality of apparatuses; 

i) generating in the server a plurality of script programs; 

j) assigning to each . of the plurality of individuals at least 
one of the plurality of script programs; 

k) storing in the server the plurality of script programs, a 
list of the plurality. of individuals, and for each of the 
plurality of individuals, a respective pointer to the at 
least one of the plurality of script programs assigned to 
each of the plurality of individuals; and 

1) transmitting to each of the plurality of apparatuses the at 
least one of the plurality of script programs assigned to 
each of the plurality of individuals associated with the 
respective plurality, of apparatuses. 
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